Abstract: The introduction of functional endoscopic sinus surgery (FESS) into the English-speaking world in 1985/86 revolutionized the surgical management and treatment of chronic inflammatory conditions of the nose and sinuses. It was Walter Messerklinger from the Styria city of Graz in Austria who performed much of the basic research that underpinned this surgery and his Department associate, Heinz Stammberger, amongst others who did much to teach and champion this new technique to the world. This paper traces the early development of endoscopic sinus surgery in Australia and its evolvement from the treatment of inflammatory sinus conditions to the management of other head and neck, and intracranial pathologies.
Introduction
When endoscopic sinus surgery was introduced to Australia in 1986 it was severely criticized by Australian Otolaryngologists as being unproven, a new fad, dangerous and specious. In fact none of those criticisms were true. Endoscopic sinus surgery had been researched and practiced in Europe particularly in Germany and Austria since the 1950's and 1960's. However it was new to the Anglophone countries.
Discussion
It was Walter Messerklinger ( Figure 1 ) working in the city of Graz, the capital of the Austrian state of Styria who performed the basic research and developed the surgical principles that would later become known as the Messerklinger technique of endoscopic sinus surgery (1) .
From the 1950's and 1960's Messerklinger in his Department mapped the mucus transport routes in the nose on cadavers whose cilia continued to beat for 48 hours after death thus providing an excellent model for this type of research. He carefully noted using Indian ink particles that the maxillary sinus mucus flow was always towards the natural ostium and then backwards through the middle meatus to the posterior nasal space. These observations explained the failure of traditional gravitational surgical techniques such as inferior meatal antrostomies and Caldwell-Luc procedures. The essential issue was to clear and facilitate drainage towards the natural ostia.
Messerklinger in the 1960's initially using a modified cystoscope and operating under local anaesthetic developed the technique of operating in a near bloodless field and performing surgery that was tailored to each individual depending on the cause of the obstruction and what was required to establish normal ventilation of the sinuses. Thus the surgery was minimalist in nature and concept.
Further Messerklinger developed the theory that the major sinuses such as the frontal and maxillary sinuses were dependent sinuses, namely dependent on a clear anterior ethmoid cell structure in the middle meatus. This middle meatal zone, later termed 'the ostiomeatal unit' was originally coined by Naumann (2) and popularized by David Kennedy in the United States.
The Messerklinger technique changed operations on the frontal sinus into operations on the frontal recess and operations on the maxillary sinus into operations on the
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In other European centres various workers were developing similar concepts most prominent among them was Professor Malte Wigand (3) from Erlangen and Wolfgang Draf (4) from Fulda, both in Germany. Draf utilized a combination of rigid telescopes and the operating microscope to drill out the frontal sinus in recalcitrant cases and Malte Wigand introduced an alternative parallel school of endoscopic surgical concepts or functional compartment surgery utilizing wider surgical resection. He used both headlight and suction endoscopy in a gun-like instrument with a handle arrangement opening up the sphenoid first and then performing a retrograde resection from posterior to anterior. Disease was pursued and removed rather than left to resolve spontaneously unlike the Messerklinger ventilation concept.
These early diagnostic and surgical possibilities were given a tremendous thrust forward by Professor H. H. Hopkins' development of miniaturized telescopes at Reading University between 1951 and 1956 in the UK and the development of the EMI scan in the early 1970's by Sir Godfrey Hounsfield at Hayes, West London, which was the first computed tomography (CT) scanner.
The introduction of endoscopic sinus surgery to the English-speaking world was hampered by the fact that Messerklinger did not speak English and delivered his lectures to European audiences in his native tongue of German. His young Assistant, Heinz Stammberger ( Figure 1) , who had spent a year in the United States spoke English perfectly but was unknown outside the Graz department.
David Kennedy, an ENT surgical Resident at Johns Hopkins Medical School in Baltimore US was asked to review the newly published English edition 'Endoscopy of the Nose' by Messerklinger in 1978 (1) and immediately realized the importance of this new technique and made it his mission to learn and propagate this new surgical field.
It was through the influence of Heinz Stammberger and David Kennedy that the Messerklinger School of endoscopic diagnosis and surgery became adopted and established in Australia.
Draf did speak English as he was married to Julia, a British anaesthetist. He was invited to Adelaide to attend the AGM of the RACS in May 1986. This was the first time that the use of nasal endoscopes had been discussed in Australia. Only 6 or 7 participants attended his small instructional session in a side room. He advocated the use of a sucker irrigator attached to a telescope thus following the Wigand School of endoscopic surgery rather than Messerklinger's.
At that session he spoke of canine fossa puncture to the antrum and frontal sinus inspection through an incision in the eyebrow using a supraorbital nerve block. He advocated the use of the inferior meatus in children because of dangers to the developing dentition. He also advocated as a further departure from the Messerklinger School an inferior meatal antrostomy as well as a middle meatal opening because of recurrent and persistent disease. He described the use of an inferior meatal antrostomy prosthesis, rather like a large grommet, made by Xomed which he inserted into the antrostomy for 3 weeks to 2 months. He described his frontal sinus drilling technique (Draf 1, 2, 3) using a microscope and drill.
At this session, the author of this article asked Draf if he could visit him in Fulda which he did later that year in the week of 3 August, 1986. Draf, as always, was most gracious in his hospitality and after days of teaching sent the author home with a full set of telescopes and surgical instruments.
Endoscopic surgery then commenced at the Royal Victorian Eye and Ear Hospital on the author's return from Fulda and the Hospital rapidly acquired their own equipment. Total and generous support was given by the Hospital for the advancement of this technique and diagnostic system. This reinforced the importance of the major teaching hospitals being in the vanguard of the development of new surgical innovations and systems.
At this time, tomography was used at the Royal Victorian Eye and Ear Hospital for radiological diagnosis before CT scans became available. Tomograms, although vastly superior to plain sinus X-rays, were poor in defining the detailed sinus anatomy so important in this surgery for the avoidance of complications. However they did show, although somewhat blurred, the ethmoidal infundibulum and osteomeatal complex and thus the precise diagnosis of obstruction was possible.
The surgery at the hospital was initially carried out with the use of a Wittmoser side arm attached to a beam splitter placed on the eye-piece of the telescope (Figure 2 ) so that an observer could view the surgery. The observer standing on the opposite side of the table to the surgeon held the eyepiece of the side arm with his right hand and supported the weight of the bulky side arm with his left hand. The system, despite its awkwardness, was effective. In 1987 the hospital purchased the first of the miniaturized cameras that came on the market trialing a Stryker, later to be replaced with the single chip Richards.
From July 26-31, 1987 the 7 th British Academic
Conference in Otolaryngology took place in Glasgow, Scotland. On Thursday July 30, Stammberger conducted an instructional session on 'Endoscopy of the Sinuses' and although it was poorly attended with only a dozen or so attendees it gave the author an opportunity to invite him to speak in Melbourne.
T h e 3 7 t h G e n e r a l S c i e n t i f i c M e e t i n g o f t h e Meanwhile in various other towns and hospitals in Australia numerous other ENT surgeons were purchasing the required equipment and skilling themselves in this surgery. Most notable of those practitioners was Laing in Cairns, Qld, who acquired a masterful competence in the technique and was subsequently to give surgical demonstrations in Australia. These practitioners were handicapped by not belonging to teaching hospitals at The four day course consisted of lectures and surgical demonstrations on a cadaver by Stammberger and Kennedy. On the second day, Wednesday 26 July, groups were divided into dissectors and non-dissectors. Dissectors were taken by bus to the Anatomy School at Sydney University.
On Thursday 27 July, live endoscopic operations were relayed from the Maitland operating theatre at Sydney Hospital to the Worrall Lecture Theatre. The surgery was performed by Stammberger, Kennedy and Wolf.
In the laboratory there were 41 dissectors and 30 nondissectors.
The last day included a special session for Radiologists which may have been the first time such a session had been included in a FESS course. It was conducted by Zinreich and in it he pointed out that coronal CT scans were preferable to axial ones (this was prior to multi-planar reconstructions and radiologists in Australia had believed that reflections from dental amalgam which was present in the majority of patients would prevent satisfactory imaging of the sinuses). He showed that such reflections did not significantly interfere with imaging of the sinuses and after this session coronal cuts started to become the normal plane for sinus imaging-this was a significant advance.
On Wednesday evening October 18, 1989 a Sinus Endoscopy Meeting was held at the Royal Victorian Eye and Ear Hospital when the author's Sinus Clinic presented the results of the Unit's first 300 cases of FESS. There were no serious complications but 3 cases of periorbital haematoma and 1 patient with an inflammation of the left medial rectus muscle that settled with antibiotics.
The There was nearly 100 Registrants at this meeting and once again the lectures were held in the Lucy Jones Lecture Theatre and the operations were conducted in the Hospital's basement operating theatres and transmitted to the Lucy Jones Hall. The dissectors were bused across to the Melbourne University Anatomy School.
Lectures were also given by Dr. Paul Nisselle on medicolegal problems with FESS and Dr. John Pike, Radiologist from the Alfred Hospital. Interestingly when Kennedy was making his closing comments, he said that in his mind endoscopic diagnosis was here to stay but he remained unsure about endoscopic surgery.
At this time endoscopic sinus surgery first appeared in the Australian Ear, Nose and Throat literature in 1990. 'Functional endoscopic sinus surgery (FESS)' appeared Australian Otolaryngologists were concerned about the potential for complications with this technique. In 1987 James Stankiewicz reported a complication rate of 29% in his first 90 patients operated on of which 8% were major complications including CSF leaks and ocular mishaps (7). This rate was reduced to 2.2% in the second 90 patients published in 1989 (8) .
This was despite Stammberger's report of the Graz experience of 2,500 cases in February 1986 (9) with no serious complications. Blood losses in that series were minimal and no patients suffered an injury to the ethmoid roof or dura and there were no serious orbital injuries.
The high complication rate experienced by Stankiewicz was not the experience of most practicing endoscopic sinus surgeons so in 1992 Kane instituted a National Survey in Australia amongst 100 practicing endoscopic surgeons. Ten thousand cases were collected with a complication rate of 0.22%. This paper 'The Australian Experience with FESS and its Complications' was presented at the 1 st International
Advanced Course in FESS in Vienna Austria July 29 to Aug 1, 1992 and subsequently published in the Annals of Otolaryngology (10). In 1994 Mackay carried out a similar survey in the United Kingdom and found similar results (11) . These surveys confirmed the view that in most hands the surgical technique was safe but required a new training and a new mindset in the crossover from the traditional method to the minimalist style of endoscopic surgery.
In At this meeting Stammberger introduced the concept of 'uncapping the egg' for the first time, namely removing the thin bony remnant of the bulla lamella and frontal cells to open up the frontal sinus. He also introduced the new Storz 45˚ telescope.
At the close of the Symposium it was clear that FESS was here to stay in Australia.
In contradistinction to most countries regrettably Australia never developed an appropriate fee structure for endoscopic sinus surgery merely adopting the old traditional descriptors which by their multiple numbers and operating time differences brought dissatisfaction and discredit to the new technique.
In the later 1990's many endoscopic sinus courses followed in various States of the country. Australia has pioneered many notable innovations in the technique particularly since the arrival of Wormald. Initially the teaching and practice was to perform the surgery under local anaesthesia. This was purported to give a more bloodless operating field and thus better visualization. The awake patient could also experience pain when painsensitive areas such as the fovea and orbit were approached and direct feedback clues could be given to the operating surgeon to alert him of imminent danger. Both Kennedy and Stammberger advocated the use of local anaesthesia in the 1980's and 1990's.
However Australia with a heavy influence of expert British anaesthesia with controlled blood pressure and local haemostatic techniques adopted general anaesthesia (GA) as the preferred technique. When the author showed videos of endoscopic sinus surgery at the 1 st International
Sinus Symposium in Vienna in 1991, the attendees were confounded by the fact that the operations were performed under GA Since then the world has generally operated under GA as the preferred method of anaesthesia as it is more comfortable both for the surgeon and the patient and gave the same operating haemostatic conditions. Careful preparation of the nose before surgery however was stressed with the placement of materials soaked with vasoconstrictor agents such as cocaine and Co-phenylcaine (Lignocaine-phenylephrine) into the middle meatus and surrounding areas. Direct injections of vasoconstrictor agents such as lignocaine and adrenalin were made into the uncinate process area and often into the sphenopalatine ganglion area either through the nasal cavity or through the palate via the greater palatine foramen. In cases of nasal polyposis or gross infection, pre-operative courses of oral steroids such as prednisolone were prescribed.
Reuben Setliff (12) in the US noted the use of mechanical shavers in long bone and temporomandibular joint arthroscopy. Jack Urban at the House Ear Institute in Los Angeles in the late 1960's had introduced a powerdriven, suction-based rotating instrument for removal of acoustic neuromas. Setliff introduced the idea of using powered instrumentation for intranasal surgery. It became immediately clear to surgeons that powered instrumentation with suction irrigation allowed excellent visualization with clean cutting and minimal mucosal stripping.
The mechanical shaver was rapidly taken up by Australians and its use promoted particularly by Wormald.
He championed the Xomed Medtronic 'straight shot' shaver which was more powerful and had wider bores in its blades so not only polyps and hypertrophied mucosa could be cleanly cut without stripping, but bone could be removed also. There was constant irrigation to clear the bits, so clogging was avoided and oscillation and speed adjustment was in-built. Material could be collected in a filtration bottle and sent to pathology for histological examination. These powered instruments with suction irrigation also allowed drill bits to be fitted, both straight and angled, which facilitated removal of bone in areas such as the frontal sinus.
A major problem in the early days of endoscopic sinus surgery was post-operative management of the ethmoid cavity. Surgical success depended on the outcome of a well healed middle meatus without adhesions and stenosis. Postoperative suctioning of the middle meatus under local anaesthesia in the office with division of adhesions was a miserable affair which many patients could not tolerate.
In the early days some surgeons recommended excision of the lateral aspect of the middle turbinate to create space and reduce the prospect of adhesions. This was rapidly abandoned as experience showed that this manoeuvre was guaranteed to cause them.
Spaces and stents were tried such as Gelfoam, Silastic stents and Gelfilm initially but all were unsatisfactory and were abandoned. The introduction in the first decade of the 21 st Century of Medtronic's Merogel containing hyaluronic acid inserted into the middle meatus was a major advance in promoting healing. Since then further bio-compatible materials have come on the market which has largely solved this difficult and frustrating problem. Dr. Chris Brown from Melbourne in 2005 working with researchers from the United States introduced and performed a pilot study of ten patients at the Alfred Hospital Melbourne in expanding the sinus outlets by the use of inflatable balloon Sinuplasty. This gained approval by the US Regulatory Board and a multi-centre trial in both Australia and the United States ensued. Balloon Sinuplasty was based on the use of similar devices in coronary artery disease and other sites and avoided the removal of tissue and bone with the potential possibility of scarring and sequelae.
Paediatric FESS
Australia to its great credit remained very conservative and circumspect with regard to the controversial subject of endoscopic sinus surgery in children. This surgery was taken up and practiced with enthusiasm by some American surgeons such as Rodney Lusk, R. H. Lazar and David Parsons. However endoscopic sinus surgery in children was fraught with problems because of the difficulty of diagnosis when there was no clear cut definition of what chronic sinusitis was in children, the problem with the use of CT scanning and its associated radiation to make the diagnosis and allow planning for surgery, the difficulty of diagnostic endoscopic evaluation and post-surgical aftercare. These difficulties all mitigated against paediatric FESS.
Parsons visited the Royal Children's Hospital in Melbourne on 8 June 1990 and ran a seminar on paediatric FESS. He advocated minimal FESS in some cases with an uncinectomy and antrostomy. To overcome the problem with post-operative care, he advocated the use of a Gelfilm roll placed into the middle meatus and then this was removed under general anaesthetic after 7 days, toilet to the cavity instituted and a replacement Gelfilm roll inserted.
Many surgeons who initially enthusiastically promoted FESS in children came to modify their position and practice more conservative medical treatment withholding surgery for only very severe cases. There was less controversy for the role of endoscopic sinus surgery in sinusitis with associated complications or in cystic fibrosis, fungal sinusitis and antrochoanal polyps.
To establish the place of endoscopic sinus surgery in children in Australia The introduction of nasal telescopes into otolaryngology in Australia was the greatest advance in the specialty since the development of the Zeiss operating microscope in the 1950's. It is a source of great pride to Australian Otolaryngology that this technique was taken up so enthusiastically and has spawned a major contribution by them to international Scientific Journals, Conferences and book publications.
This history wishes to record in some detail the early origins and development-the first 20 years-of this technique before with the passage of time it is lost to posterity. To those contemporary surgeons who feel left out of this history, the Author can only apologize. No doubt at some future time, the next 25 years from 2005 will be recorded and they will find their rightful place within it.
